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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device which keeps not only the quality of an 
alignment layer surface but also display quality high even 
when alignment layer treatment is carried out with a 
rubbing method. 

SOLUTION: A contamination removing part 3 comprising 
a linear recessing groove 3c and a projecting line 3d 
adjacent thereto is arranged at least on a region of an 
edge part of a substrate 1 where a rubbing cloth 1 1 
begins to be in contact with it. Namely, the 
contamination removing part 3 is formed with a shape of Af 
an edge out of the side edges of the projecting line 3d 
linearly scraped off as the recessing groove 3c. 
Consequently, when the rubbing cloth 1 1 comes near the 
contamination removing part 3, the contamination 20 
attached to the rubbing cloth 1 1 is wiped off, falls in the 
recessing groove 3c and is collected therein. 
Furthermore, owing to the contact of the rubbing cloth 
1 1 with the projecting line 3d, wiping off effect to the 

contamination 20 is promoted and the foreign matter 20 wiped off here is also contained in the 
recessing groove 3c. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by -the use of -this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by two substrates countering, it being stuck, and the 
orientation film with which orientation processing by rubbing was performed being formed in the gap at 
least at one side of said substrate in the liquid crystal display with which it comes to enclose a liquid 
crystal layer, and coming to form a linear concave in the orientation film agenesis field of this substrate 
along with at least one side of said orientation film. 

[Claim 2] The liquid crystal display characterized by adjoining said concave and coming to form a 
protruding line in parallel in a liquid crystal display according to claim 1. 

[Claim 3] It is the liquid crystal display according to claim 2 with which consist of an insulator layer by 
which said protruding line made the substrate the member of the convex configuration formed in said 
field of said substrate at the line, and deposition formation was carried out on it, and it comes to form 
said concave as a slot where one side of the side face was shaved off by the line. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which has the structure to 

which the orientation processing by the rubbing method was suitable for being given. 

[0002] 

[Description of the Prior Art] As everyone knows, a liquid crystal display is equipment which indicates 
the desired image by visible by actualizing this change with a polarizing plate while changing that array 
condition by liquid crystal being filled up with and constituted between the substrates of the couple from 
which at least one side serves as a transparence substrate, and impressing an electrical potential 
difference to this liquid crystal. 

[0003] And the orientation film is conventionally used as a means to which orientation of this liquid 
crystal is carried out in the specific direction. The liquid crystal which a fine stripe-like slot is formed in 
that front face, and touches this orientation film by the approach of rubbing with cloth, such as rayon 
with which this orientation film is generally called the rubbing method, comes to be arranged in the 
direction of this slot (the direction of orientation). For this reason, while impressing an electrical 
potential difference to the liquid crystal arranged in this way from the exterior, the amount of 
transmitted lights of the light which penetrates the polarizing plate which that array could be changed, as 
a result was prepared in the front face of a liquid crystal substrate by adjusting this electrical potential 
difference to impress can be changed. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in forming the orientation film by the rubbing 
method as mentioned above, in order that cloth and the orientation film may contact, there is a 
possibility of causing the following situations. That is, it is the situation of giving a blemish (rubbing 
***♦) to an orientation film front face, by a foreign matter's adhering to that front face, in case the 
orientation film is rubbed with cloth, and performing rubbing, after this foreign matter has adhered. 
Thus, when there are a part in which the foreign matter adhered to the orientation film front face, a part 
which the blemish attached, the orientation of a liquid crystal molecule will be disturbed, as a result 
deterioration of display grace, such as the luminescent spot and brightness unevenness, will be caused. 
[0005] In order to avoid such a situation, after fully cleaning the above-mentioned cloth, it is usually 
made to perform orientation processing, but even if a foreign matter is thoroughly removable from cloth, 
the problem described below is not avoided. That is, before cloth carries out rubbing processing of the 
orientation film, it is the problem of gathering the foreign matter which exists in the non-display field in 
which the orientation film on a substrate is not formed, and gathering the foreign matter from the 
substrate which carried out orientation processing just before. Since the film which the multilayer 
currently formed in the substrate will tend to be polluted by especially the edge of a substrate as the 
etching remainder, and is formed in a part for the said division tends to separate, it is hard to avoid 
concern that cloth will gather a foreign matter from this part. 

[0006] the case where this invention is made in view of the above-mentioned actual condition, and the 
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object performs orientation processing by the rubbing method — be — it is in offering the liquid crystal 
display which can maintain highly the grace, as a result display grace of an orientation film front face. 
[0007] 

[Means for Solving the Problem] Hereafter, the means and its operation effectiveness for attaining the 
above-mentioned object are indicated. In the liquid crystal display with which two substrates counter, 
invention according to claim 1 is stuck, and it comes to enclose a liquid crystal layer with the gap Let it 
be the summary for the orientation film with which orientation processing by rubbing was performed to 
be formed at least in one side of said substrate, and to come to form a linear concave in the orientation 
film agenesis field of this substrate along with at least one side of said orientation film. 
[0008] According to the above-mentioned configuration, before carrying out rubbing processing of the 
orientation film, cloth can wipe the foreign matter adhering to this cloth to this concave by passing a 
concave. Therefore, rubbing processing can be performed to the orientation film using the cloth from 
which the foreign matter was removed, as a result the grace of this orientation film front face can be 
highly maintained now. Moreover, the foreign matter wiped by the concave is holding in this slot, and 
the scattering etc. is controlled suitably. 

[0009] Invention according to claim 2 makes it the summary to adjoin said concave and to come to form 
a protruding line in parallel in invention according to claim 1. According to the above-mentioned 
configuration, the foreign matter adhering to cloth can be more efficiently wiped now to a concave by 
adjoining a concave and a protruding line being formed. 

[0010] Invention according to claim 3 consists of an insulator layer by which deposition formation of 
said protruding line was carried out on it in invention according to claim 2 by making into a substrate 
the member of the convex configuration formed in said field of said substrate at the line, and said 
concave makes it the summary to come to be formed as a slot where one side of the side face was 
shaved off by the line. 

[001 1] According to the above-mentioned configuration, a concave can be easily formed in the 

protruding line list which has the function mentioned above. 

[0012] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of the liquid crystal display concerning this 
invention is explained according to drawing 1 - drawing 3 . 

[0013] Drawing 1 is the perspective view showing the orientation processing mode to the orientation 
film prepared in the liquid crystal display concerning this operation gestalt. This orientation processing 
is performed when the rubbing cloth 1 1 stuck on the roller 10 grinds the front face of the orientation film 
2 formed on the substrate 1 of this liquid crystal display. 

[0014] As specifically shown in drawing 1 , a roller 10 rotates by making the fixed shaft into a center of 
rotation. Furthermore, under the roller 10, the stage in which the above-mentioned substrate 1 was 
carried and which is not illustrated is prepared in the direction of an arrow head shown in this drawing 1 
movable. And in case this stage moves toward the direction shown by this arrow head, it comes to 
contact the rubbing cloth 1 1 with which the front face of the orientation film 2 was stuck on the roller 
10. At this time, a fine stripe-like slot is formed in the front face of this orientation film 2 by the front 
face of the orientation film 2 being ground by this rubbing cloth. 

[0015] By the way, if a stage is interlocked with and the substrate 1 moves to the vertical lower part of a 
roller 10 in case orientation processing is performed in the above-mentioned mode, before the rubbing 
cloth 1 1 and the orientation film 2 contact, this rubbing cloth 1 1 will come to contact the non-display 
field of a substrate 1 in which the orientation film 2 is not formed. And it is as having mentioned above 
that there is a possibility of gathering the foreign matter with which the rubbing cloth 1 1 exists on this 
field at this time. Moreover, after the foreign matter had adhered to the rubbing cloth 1 1 in this way, 
when orientation processing was performed on the orientation film 2, it also mentioned above that there 
was a possibility that a foreign matter may be imprinted by this orientation film 2, or a blemish may be 
given to the front face of this orientation film 2. 

[0016] Then, in this operation gestalt, as shown in drawing 1 , in the substrate 1, it is the field in which 
the orientation film 2 is not formed, and the tailing section 3 which consists of a protruding line which 
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adjoins a linear concave and this is formed in the field to which a rubbing cloth begins to contact at 
least. And in this operation gestalt, this tailing section 3 is formed in the direction which intersects 
perpendicularly with the travelling direction of this substrate 1 every one each to the ends of a substrate 
1 . Moreover, that die length is longer than the film width of the orientation film 2, and this tailing 
section 3 is formed. 

[0017] Since the tailing section 3 is formed in such a mode, before the rubbing cloth 1 1 contacts the 
orientation film 2 on the occasion of migration of a substrate 1, it comes to contact the tailing section 3 
formed ahead [ the / travelling direction ]. Thus, by contacting the tailing section 3, a foreign matter is 
removed from the rubbing cloth 11. Then, orientation processing is performed to the orientation film 2 
by the rubbing cloth 1 1 from which this foreign matter was removed, moreover, the case where a foreign 
matter is newly gathered in this orientation processing by touching the tailing section 3 in which the 
rubbing cloth 1 1 saw from the travelling direction, and was formed back after performing orientation 
processing to the orientation film 2 — be — where this foreign matter is removed, it can prepare for the 
following orientation down stream processing. 

[0018] Here, the tailing function of this tailing section 3 is explained based on drawing 2 . Drawing 2 is 
a sectional view in the A- A* segment shown in those drawing 1 when the tailing section 3 has been 
arranged at the vertical lower part of a roller 10 with migration of a substrate 1 . As shown in this 
drawing 2 , the tailing section 3 is formed on it of insulator layer 3b by which deposition formation was 
carried out by making into a substrate convex configuration member 3 a prolonged at a line in the 
direction which intersects perpendicularly with the travelling direction of a substrate. Here, convex 
configuration member 3a consists of chromium film formed and etched simultaneously, in case a black 
matrix is formed in a substrate 1. Moreover, insulator layer 3b consists of silicon oxide, and in case the 
insulator layer used for a drive system or a display is formed, it is formed simultaneously. 
[0019] And 3d of protruding lines which adjoin concave 3c mentioned above and this in the mode 
shown in this drawing 2 is formed in this insulator layer 3b. That is, it is in this operation gestalt and the 
above-mentioned tailing section 3 is formed with the configuration one-side 3d side side of protruding 
lines was shaved [ configuration ] by the line as concave 3c. 

[0020] For this reason, when the above-mentioned rubbing cloth 1 1 puts in this tailing section 3, the 
foreign matter 20 adhering to this rubbing cloth 1 1 is wiped by concave 3c, and are collected to this 
concave 3c. And it becomes the form where this foreign matter 20 wipes and an operation is further 
promoted because 3d of protruding lines of the rubbing cloth 1 1 and insulator layer 3b contacts, and the 
foreign matter 20 wiped here also comes to be held in concave 3c. 

[0021] Next, the formation procedure of this tailing section 3 is explained using drawing 3 . As first 
shown in drawing 3 (a) on the occasion of formation of this tailing section 3, after forming the 
chromium film above a substrate 1 in 0.5 -micrometer thickness by the spatter, patterning is carried out 
to it using the etchant of a cerium-nitrate system, and the above-mentioned convex configuration 
member 3a is formed in it so that line breadth may be set to 5 micrometers. 

[0022] Next, as shown in drawing 3 (b), silicon oxide 3b f is formed by 0.9-micrometer thickness above a 
substrate 1 and convex configuration member 3a in a spatter. Furthermore, as shown in drawing 3 (c), 
after forming a resist to the silicon oxide 3b' upper part, only width of face of 2 micrometers etches 
horizontally the edge upper part field of convex configuration member 3a, and a resist pattern 30 is 
formed. 

[0023] And as shown in drawing 3 (d), a resist pattern 30 is used as a mask and the tailing section 3 
equipped with above-mentioned concave 3c and 3d of protruding lines is formed by etching above- 
mentioned silicon oxide 3b' isotropic using diluted HF solution. 

[0024] In addition, although it becomes the structure where two substrates counter, a liquid crystal 
display is usually stuck, and a liquid crystal layer is enclosed with the gap, such the tailing section 3 will 
be formed in both these substrates or either in the liquid crystal display of this operation gestalt. 
[0025] According to this operation gestalt explained above, the following effectiveness comes to be 
acquired. 

(1) Since the tailing section 3 was formed in the ends of a substrate 1, in case orientation processing is 
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performed to the orientation film 2, the foreign matter adhering to the rubbing cloth 1 1 is removed 
suitably, and the display grace of the orientation film 2 can be maintained highly. 
[0026] (2) Since concave 3c is formed, the foreign matter removed from the rubbing cloth 1 1 can be 
suitably held in the tailing section 3. 

(3) Since concave 3c of the tailing section 3 is adjoined and 3d of protruding lines is formed, the tailing 
function as this tailing section 3 can be raised. 

[0027] (4) In order that the height may not fulfill 1 micrometer, in case the 3d of the above-mentioned 
protruding lines of the tailing section 3 sticks and sets a substrate 1 and the substrate which counters this 
substrate 1 , they do not check this. 

(5) Since insulator layer 3b can be formed in coincidence, respectively in case the insulator layer which 
uses convex configuration member 3 a for a drive system or a display again in case a black matrix is 
formed is formed, the tailing section 3 can be formed easily. 

[0028] (6) This seems not to separate to contact in a roller 10 and the tailing section 3, since insulator 
layer 3b is broadly formed above a substrate 1 . In addition, the above-mentioned operation gestalt may 
be changed as follows, and may be carried out. 

[0029] - In the above-mentioned operation gestalt, although convex configuration member 3 a was 
formed in a black matrix and coincidence using chromium, the formation mode of said convex 
configuration member 3a is not restricted to this. For example, when adopting an active matrix as this 
liquid crystal display, simultaneous formation can also be carried out with this using the same raw 
material as gate wiring. Furthermore, with formation of the member which uses this convex 
configuration member for a display or a drive system, you may form separately. In short, the ingredient 
which can fully take a selection ratio with insulator layer 3b should just be used. 
[0030] - In the above-mentioned operation gestalt, when forming the insulator layer which consists of 
silicon oxide used for a drive system or a display also about insulator layer 3b, although simultaneous 
formation of this is carried out, it is not restricted to this. 

[0031] - The forming-membranes method used when forming the above-mentioned tailing section 3, the 
etching method, etc. can be changed suitably, and can be enforced. 

- The configuration or dimension of the tailing section 3 are not restricted to what carried out [ above- 
mentioned ] instantiation, either. You may be what was equipped only with the concave as a foreign 
matter stowage, concerning a configuration, the configuration which has a concave in the center of a 
protruding line. 

[0032] In addition, there are the following as technical thought which can be grasped from the above- 
mentioned operation gestalt and its modification. 

(1) By moving a substrate relatively to the cloth for rubbing arranged by the peripheral surface of the 
rotating roller In the manufacture approach of a liquid crystal display of performing orientation 
processing to the front face of the orientation film currently formed by this substrate The manufacture 
approach of the liquid crystal display characterized by performing rubbing processing to said orientation 
film after forming a linear concave in fields other than the viewing area of said substrate to which said 
cloth for rubbing begins to contact at least and contacting the cloth for the said rubbing to this concave. 
[0033] (2) The manufacture approach of the liquid crystal display characterized by combining a 
protruding line parallel to adjoining said concave with said substrate, and forming it in the manufacture 
approach of the liquid crystal display the aforementioned (1) publication. 

[0034] In the manufacture approach of the liquid crystal display the aforementioned (2) publication (3) 
Said concave and protruding line The process which forms in the field concerned of said substrate the 
convex configuration member prolonged in a line, and the process which carries out deposition 
formation of the insulator layer on it by making this convex configuration member into a substrate, The 
manufacture approach of the liquid crystal display characterized by being formed through the process 
which etches into a line one side of the side sides of the insulator layer by which deposition formation 
was carried out on this convex configuration member. 
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